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(54) A method of manufacturing antifuse devices. 



(57) The present invention teaches a method of 
manufacturing antifuse devices. The method 
comprises several steps the first of which invol- 
ves forming a first conductive layer (14) superja- 
cent a semiconductor substrate. Second, a 
patterned antifuse layer (15) is formed superja- 
cent the patterned first conductive layer. Third, 
the first conductive layer (14) is patterned. 
Fourth, a patterned first dielectric layer (22) 
having a first and second via is formed superja- 
cent the resultant structure of the previous step. 
Fifth, a second conductive layer (42,44) is for- 
med superjacent the resultant structure of the 
previous step, thereby providing electrical con- 
tacts between the second conductive layer and 
the patterned antifuse layer and between the 
second conductive layer and the first conduc- 
tive layer. 
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Technical Field 

This invention relates to the field of semiconduc- 
tor devices, and more particularly antifuses. 

Background Art 

In the semiconductor industry, programmable 
memory devices are known. These devices, such as 
one time programmable read only memories ( w OT- 
PROMs"), store individual binary bits of information in 
memory cells. Once programmed, these memories 
are essentially limited to being "read only" devices, 
and thus cannot be reprog rammed. Further, data stor- 
ed within the memory is non-volatile, which enables 
its preservation when power is removed. 

OTPROMs comprise a plurality of word lines, and 
a plurality of parallel bit lines. The bit lines are perpen- 
dicular to the word lines and the general area of each 
intersection of a word line and a bit line or pair of bit 
lines, along with any associated circuitry, constitutes 
a single memory cell. A plurality of cells structured as 
an array, thus, form a device. 

Referring to Figure 1 , an array of memory cells is 
illustrated. A row and column decoder is incorporated 
for providing selective access to each ceil of the pro- 
grammed memory. Further, each cell comprises a 
means for selectively coupling a semiconductor de- 
vice to a predetermined voltage, thereby enabling the 
device to be programmed. 

Normally, the presence or absence of a conduct- 
ing semiconductor device, diode or transistor, con- 
necting the bit line to a predetermined voltage deter- 
mines the binary "T or W Q M state of the memory cell. 
The absence of a conducting semiconductor can re- 
sult from (1) the absence of a complete transistor or 
diode, or (2) the presence of a high resistance in ser- 
ies with the semiconductor. 

Fundamentally, the absence of a conducting 
semiconductor can be achieved by several means 
known in the art. One known approach is usage of 
fuse-type coupling. By linking semiconductor through 
a fuse, its absence is only achieved when a sufficient 
voltage is applied so as to disintegrate the fusible link. 

Another methodology known in the art has been 
to employ an antifuse link having a thin dielectric lay- 
er. Each conducting semiconductor employing this 
technique is electrically isolated from the memory pri- 
or to programming. By applying appropriate voltages 
to the antifuse, the dielectric layer can be disabled, 
thereby coupling the conducting semiconductor to the 
memory. 

The manufacture of antifuse links, thus, is of crit- 
ical importance in making these programmable devic- 
es. Referring to Figure 2, a semiconductor is shown 
having a known antifuse link structure 100 and a non- 
antifus contact 200. Traditionally, antifuse links 
have been fabricated by depositing a layer of antifuse 



material 140 through a via formed within a patterned 
dielectric layer 130. 

Prior to forming layer 140, however, a patterned 
first barrier layer, 120 and 220, typically comprising 

5 TiW, is formed such that the upper surface of the first 
portion of first barrier layer, 120, is in direct contact 
with the bottom surface of antifuse layer 140. Pat- 
terned first barrier layer, 120 and 220, in turn is in di- 
rect contact with a first conductive layer 110. 

10 Similarly, a patterned second barrier layer, 150 
and 250, typically comprising TiW, is formed superja- 
cent both antifuse cell 100 and non-antifuse contact 
200, prior to being patterned to simplify manufactur- 
ing. The first portion of patterned second barrier lay- 

15 er, 150, comprise a second conductive layer, 160, 
formed superjacent. Further, the second portion of 
patterned second barrier layer, 250, is formed super- 
jacent the second portion of the first patterned barrier 
layer 220. as non-antifuse contact 200 does not have 

20 an antifuse layer. 

As a result of this known antifuse configuration, 
the layer of antifuse material 140 takes on a V 
shape. Further, second barrier layer 150 comprises a 
shape conformal with antifuse layer 140. Thus, sec- 

25 ond barrier layer 1 50 also has a "V" shape. 

Several problems exist with this known antifuse 
link structure. Firstly, localized thinning exists in he 
layer of antifuse material because of its V shape. 
This is further supported by the fact that antifuse ma- 

30 terial typically employed in antifuse structures is 
amorphous silicon. Amorphous silicon inherently 
does not conform to non- planar surfaces, and thus 
will be formed non-uniformly within the antifuse cell. 
This failing has a direct impact on the programmabil- 

35 ity of the overall device, as each cell comprises a va- 
riable programmable voltage. Moreover, the overall 
device comprises additional resistivity by having a 
first and second barrier layer formed within the non- 
antifuse contact. Further, second conductive layer 

40 160 cannot sufficiently wet in this configuration. This 
shortcoming results in the thinning of second conduc- 
tive layer 160 through the via in the patterned dielec- 
tric layer 130. Given these shortcomings, a new anti- 
fuse cell and a method of making this device is re- 

45 quired. 

Disclosure of the Invention 

The primary advantage of the present invention 
50 is to provide an antifuse device and a method of mak- 
ing this device having greater reliability. 

Another advantage of the present invention is to 
provide an antifuse device and a method of making 
this device having more uniform programmable vol- 
55 tages and unprogrammed resistances. 

A further advantage of the present invention is to 
provide an antifuse device and a method of making 
this device having a more uniform layer of antifuse 
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material. 

Still another advantage of the present invention 
is to provide an antif use device and a method of mak- 
ing this device having a sufficient thickness within its 
top conductive layer. 

Still a further advantage of the present invention 
is to provide an antif use device and a method of mak- 
ing this device having a non-antif use via comprising 
sufficiently reduced resistivity. 

In order to achieve the advantages of the present 
invention, a method of fabricating a semiconductor 
wafer is disclosed. In the first step of the method, a 
first conductive layer is formed superjacent a semi- 
conductor substrate. Second, a patterned antifuse 
layer having a structural configuration is formed su- 
perjacent the first conductive layer. Third, the first 
conductive layer is patterned. Fourth, a patterned 
first dielectric layer is formed superjacent the pat- 
terned antifuse layer and the first conductive layer. 
The patterned first dielectric layer comprises a first 
and second via, such that a portion of the patterned 
antifuse layer is exposed through the second via, and 
a portion of the first conductive layer is exposed 
through the first via, thereby forming a resultant struc- 
ture. Fifth, a second conductive layer is formed su- 
perjacent the resultant structure, thereby providing 
electrical contacts between the second conductive 
layer and the patterned antifuse layer and between 
the second conductive layer and the first conductive 
layer. 

Other aspects and advantages will become ap- 
parent to those skilled in the art from the following de- 
tailed description read in conjunction with the ap- 
pended claims and the drawings attached hereto. 

Brief Description of the Drawings 

The present invention will be better understood 
from reading the following description of non-limited 
embodiments, with reference to the attached draw- 
ings, wherein below: 

Figure 1 is a schematic view of an array of mem- 
ory cells; 

Figure 2 illustrates a semiconductor having a 
known antifuse structure; 
Figure 3 illustrates a semiconductor structure 
formed according to a first step of the present in- 
vention; 

Figure 4 illustrates a semiconductor structure 
formed according to a second step of the present 
invention; 

Figure 5 illustrates a semiconductor structure 
formed according to the third step of the present 
invention; 

Figure 6 illustrates a semiconductor structure 
formed according to the fourth step of the present 
invention; 

Figure 7 illustrates a semiconductor structure 



formed according to the fifth step of the present 
invention; 

Figure 8 illustrates a semiconductor structure 
formed according to the sixth step of the present 
5 invention; 

Figure 9 illustrates a semiconductor structure 
formed according to the seventh step of the pres- 
ent invention; and 

Figure 10 illustrates a topographical perspective 
10 of the completed semiconductor structure of the 
present invention. 

It should be emphasized that the drawings of the 
instant application are not to scale but are merely 
schematic representations and are not intended to 
15 portray the specific parameters or the structural de- 
tails of the invention, which can be determined by one 
of skill in the art by examination of the information 
herein. 

20 Detailed Description of the Invention 

Referring to Figure 3, a semiconductor structure 
formed according to a first step of the present inven- 
tion is shown. Here, a semiconductor substrate 10 is 

25 depicted. Substrate 10 can comprises a variety of ma- 
terials including silicon and polycrystalline silicon. 
Formed on substrate 10 are various transistors, such 
as complementary metal oxide semiconductors 
("CMOS"), not shown for the purposes of illustrating 

30 the present invention. 

Formed superjacent substrate 10 is a first dielec- 
tric layer 12. Dielectric layer 12 preferably comprises 
a layer of ref low glass for the purposes of insulating 
portions of the substrate 10 from the structure to be 

35 formed superjacent. As such, dielectric layer 1 2 com- 
prises a glass silicate, such as borophosphosilicate 
glass ("BPSG"), phosphosilicate glass ("PSG") or sil- 
icon dioxide, and has a thickness substantially in the 
range of 7000A to 9000A. The formation of first di- 

40 electric layer 1 2 can be achieved through a variety of 
methods-such as low pressure chemical vapor de- 
position ( w LPCVD n ), atmospheric pressure chemical 
vapor deposition ("APCVD"), and plasma enhanced 
pressure chemical vapor deposition ("PECVD"). In 

45 one embodiment of the present invention, first dielec- 
tric layer is also planarized. 

Superjacent first dielectric layer 12 is formed a 
first conductive layer 14. Conductive layer 14 com- 
prises a metallization layer and a preferable thickness 

50 substantially in the range of 5000A to 7000A. in the 
preferred embodiment of the present invention, con- 
ductive layer 14 comprises an aluminum (98.5% con- 
centration by weight), copper (0.5% concentration by 
weight) and silicon (1% concentration by weight) 

55 compound . The formation of first conductive layer 1 4 
can be achieved through various methods known, in- 
cluding sputtered deposition techniques and evapor- 
ation deposition techniques. 
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To fabricate an antif use device, an antif use layer 
or cell 15 is positioned and formed superjacent first 
conductive layer 14. Antifuse cell 15 essentially com- 
prises three layers. Superjacent first conductive layer 
14 is a first barrier layer 16 comprising TiW, which pre- 5 
ferably comprises a 1 0% Titanium and 90% Tungsten 
composition. However, TiN can also be used in the al- 
ternative. Further, V, Ni, Cr, Co, Ag and Al have been 
shown effective in forming electrodes and thus may 
also be employed. First barrier layer 16 comprises a 10 
thickness of substantially within the range of 1200 A to 
2000A, though 1750A is preferred, and is deposited 
superjacent first conductive layer 14 by means of 
sputtered or evaporation deposition techniques. 

Further, a second layer of dielectric material 1 8 is 15 
formed superjacent the first barrier layer 1 6. Layer 1 8 
can be formed by several techniques, including plas- 
ma enhanced chemical vapor deposition ("PECVD") 
sr.d LPGVD. Sscond dielectric layer 18 comprises a 
thickness substantially in the range of 800-1600A, 20 
though 1100A is preferred. Unlike the first dielectric 
layer, second dielectric or antifuse layer 18 preferably 
comprises undoped amorphous silicon. Undoped 
amorphous silicon is preferred because it is substan- 
tially reliable, it can be formed with a sufficient thick- 25 
ness at a final alloy temperature of 41 5°C, and has a 
substantially low capacitance. Thus, undoped amor- 
phous silicon is preferred in fabricating antifuse lay- 
ers because of its dielectric properties' propensity to 
disintegrate, by applying a substantially low voltage 30 
(7.5-12 volts). This disintegration is explained by the 
fact that as the programming voltage applied reaches 
the breakdown level of the dielectric layer, leakage 
current begins to pass through a localized weak spot 
in the dielectric layer, which results in heating the 35 
weak spot As the weak spot is further heated, more 
leakage current passes and a thermal runaway con- 
dition develops until the dielectric layer melts down or 
disintegrates. 

It should be obvious to one of ordinary skill in the 40 
art, however, that antifuse layer 1 8 can also comprise 
polysilicon, silicon doped with phosphorus, boron or 
a combination thereof, and an oxide-nitrideoxide di- 
electric sandwich. By controlling this step of disinte- 
gration, the antifuse can be employed in program- 45 
ming memory devices. 

The antifuse cell is completed by forming a sec- 
ond barrier layer 20 superjacent second dielectric lay- 
er 1 8. As with first barrier layer 1 6, second barrier lay- 
er 20 comprises TiW, which preferably comprises a 50 
10% titanium and 90% tungsten composition. How- 
ever, second barrier layer can also comprise TiN. Fur- 
ther, V, Ni, Cr, Co, Ag and Al have been shown effec- 
tive in forming electrodes and thus may also be em- 
ployed. Second barrier layer 18 comprises a thick- 55 
ness of substantially within th range of 1200A to 
2000A, though 1750A is preferred. Further, second 
barrier layer 20 is deposited superjacent first conduc- 



tive layer 14 also by means of sputtering or evapora- 
tive deposition techniques. 

Referring to Figure 4, a semiconductor structure 
formed according to a second step of the present in- 
vention is depicted. Upon completing its formation su- 
perjacent first conductive layer 14, only antifuse cell 
15 is patterned. By this arrangement, the cell has crit- 
ical dimensions such that the via edge is away from 
the edge of the antifuse cell 15. As such, these di- 
mensions are on the order of approximately 1 .2 to 1 .5 
(im. 1 1 should be noted that the result of this patterning 
has no substantial impact on the remaining semicon- 
ductor structure other than the patterning of the an- 
tifuse cell 15. This is supported by the fact the first 
conductive layer 14 has good etch stop properties. 

The step of patterning the antifuse cell 15 can be 
achieved by several techniques, including a three 
step process. By this process, a layer of photoresist 
is patterned over the desired areas that are to remain. 
Subsequently, an etching step is employed to remove 
those regions according to predetermined photoresist 
pattern. In the preferred embodiment of the present 
invention, the etching step of the antifuse ceil em- 
ploys at least one of CF 4 , 0 2 , and Cl 2 etch chemistries 
which stops on first conductive layer 14 because of 
the particular chemical properties of the preferred 
aluminum compound of 98.5% aluminum, 1% silicon 
and 0.5% copper. Thereafter, the photoresist is re- 
moved. 

Referring to Figure 5, a semiconductor structure 
formed according to a third step of the present inven- 
tion is illustrated. Here, the first conductive layer 14 
is patterned while maintaining the structural integrity 
of the antifuse cell. The result of this patterning, how- 
ever, has no substantial impact on the remaining sem- 
iconductor structure of Figure 4 other than the pat- 
terning of the first conductive layer 14. 

As described herein, the step of patterning incor- 
porates several process steps. In one embodiment, a 
layer of photoresist is patterned over the antifuse cell 
1 5, as well as those areas on the first conductive layer 
14 that are to remain. Subsequently, an etching step 
is employed, preferably using plasma dry etch tech- 
niques along with Cl 2 , BCI 3 , or CH 4 chemistries, to re- 
move those regions bare, without photoresist, while 
leaving intact those areas covered with photoresist. 
Once etched, the photoresist is removed. 

Referring to Figure 6, a semiconductor structure 
formed according to a fourth step of the present in- 
vention is illustrated. Once both the antifuse cell 15 
and first conductive layer 14 have been patterned, a 
third dielectric layer 22, also referred to as an inter- 
metal oxide deposition layer, is formed superjacent 
the resultant patterned structure. As described here- 
inabove, third dielectric layer 22 is deposited super- 
jacent the patterned structure of Figure 5 utilizing 
either PECVD, LPCVD or APCVD techniques. Third 
dielectric layer 22 is then planarized. 
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Third dielectric layer 22 comprises at least one of 
silicon dioxide, BPSG and PSG. Further, layer 22 has 
a substantial thickness, preferably in the range of 
6000Ato 15000A prior to planarization, to enable both 
antifuse cell 14 and first conductive layer 14 to be 
sufficiently covered, and thereby insulated from any 
subsequent layers disposed over layer 22. 

Referring to Figure 7, a semiconductor structure 
formed according to a fourth step of the present in- 
vention is shown. Here, third dielectric layer 22 is pat- 
terned to create a first and second via, 30 and 28, re- 
spectively. While layer 22 is patterned, it should be 
noted that the resultant structure of Figure 6 is other- 
wise unimpacted by this step. 

The step of patterning, as described hereina- 
bove, incorporates several process steps. In one em- 
bodiment, a layer of photoresist is patterned over 
those areas adjacent to vias 28 and 30. Further, pho- 
toresist is exposed and developed away where vias 
28 and 30 are to be formed. Thus, by means of an 
etching step, vias 28 and 30 are created simultane- 
ously in one embodiment of the present invention, 
while leaving intact the remainder of the third dielec- 
tric layer 22. Once etched, the photoresist is re- 
moved. 

In the preferred embodiment, however, two sep- 
arate photoresist deposition and etching steps are 
employed for each via, 28 and 30. The purpose of the 
preferred embodiment is in preventing premature 
damage to the antifuse. This is in view of the fact that 
the oxide may be thicker for vias not having an asso- 
ciated antifuse structure, thus requiring a longer 
etch. 

The dimensions of both vias 28 and 30 are critical 
to the operation of the overall device. Via 28 compris- 
es a critical dimension to enable access to the upper 
surface 24 of second barrier layer 20. This surface ul- 
timately provides electrical contact between a subse- 
quent conductive layer to be described hereinbelow 
and antifuse cell 15. Moreover, via 30 comprise a crit- 
ical dimension to enable access to the upper surface 
26 of the first conductive layer 14. Surface 26 ulti- 
mately provides electrical contact between a subse- 
quent conductive layer and first conductive layer 14. 
Thus, positioning of the photoresist is critical in align- 
ing upper surfaces 24 and 26 with a subsequent su- 
perjacent conductive layer. This is also supported by 
the fact that a subsequent conductive layer must be 
aligned with both vias. 

Referring to Figure 8, a semiconductor structure 
formed according to a fifth step of the present inven- 
tion is shown. Upon making vias 28 and 30, a second 
conductive layer 40 is formed superjacent the resul- 
tant structure of Figure 7. Second conductive layer 40 
comprises a metallization layer having a thickness of 
substantially in the range of 6000A to 10500A. In the 
preferred embodiment - a triple level metal ("TLM") 
process - the preferred thickness is approximately 



6000A. This TLM comprises a first level having a 
thickness of approximately 6000A, a second level 
having a a thickness of approximately 6000A, and the 
third comprises 10500A. Further, it should be obvious 

5 to one of ordinary skill in the art that a double level 
metal process can also be employed with respect to 
the present invention. Here, the first metal level com- 
prises 6000A and the second metal level comprises 
1 0500A. In one embodiment of the present invention, 

10 second conductive layer 40 preferably comprises an 
aluminum (98.5% concentration by weight), copper 
(0.5% concentration by weight) and silicon (1% con- 
centration by weight) compound. The formation of 
second conductive layer 40 can be achieved through 

1$ various methods known, including evaporation and 
sputtered deposition techniques. 

Referring to Figure 9, a semiconductor structure 
formed according to a sixth step of the present inven- 
tion is shown. Here, second conductive layer 40 of 

20 Figure 8 is patterned to define conductive paths and 
create a first and second interconnect conductor, 44 
and 42, for first and second via, 30 and 28, respec- 
tively. While layer 40 is patterned, it should be noted 
that the resultant structure of Figure' 8 is otherwise 

25 unimpacted by this step. 

The step of patterning, as described hereina- 
bove, incorporates several process steps. In one em- 
bodiment, a layer of photoresist is patterned over re- 
gions which will form the conductive paths for first 

30 and second via conductor 44 and 42. The region 
where interconnect conductors 44 and 42 overlap on 
second conductive layer 40 in Figure 8, however, is 
left bare in order to remove it Thus, by means of an 
etching step, preferably employing plasma dry etch- 

35 ing techniques which include Cl 2 , BCI 3 , or CH 4 chem- 
istries, first and second interconnect conductors, 44 
and 42, for first and second vias, 30 and 28, are 
formed along with conductive lines. Once etched, the 
remaining photoresist is removed. 

40 By this arrangement, first contact 42 is electrical- 

ly coupled with antifuse ceil 15 through via 28 by 
means of upper surface 24. Similarly, second contact 
44 is electrically coupled with first metal layer 14 
through via 30 by means of upper surface 26. 

45 The resultant resistance of the post-programmed 
and disintegrated antifuse cell is approximately 
300ft, depending on the programming current em- 
ployed and the size of the transistor(s) which provides 
a path for the programming current. Thus, the post- 
50 programmed resistance can be less than 300ft. In 
contrast, however, the pre-programmed resistance of 
the antifuse cell is approximately 1 x 10 9 ft. 

Referring to Figure 10, a topographical view of 
two adjacent PROM cells employing the present in- 

55 vention is illustrated. From this perspective, it should 
be obvious to one of ordinary skill how both cells 
share a common contact 

Given this configuration, the herein disclosed 
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semiconductor structure can be employed as an an- 
tifuse. Second contact 44, being electrically coupled 
with the upper surface 26 of the first conductive layer 
14 through via 30, is grounded. Simultaneously, a 
positive voltage is applied on the upper surface 24 of 
the second barrier layer 20 of the antif use cell 20 by 
means of first contact 42 of second conductive layer 
40. This positive voltage is preferably in the range of 
approximately 7.5 to 12 volts. By applying this voltage 
essentially across the antif use cell 15, the cell heats 
up, and a sufficiently high enough current passes 
through cell 15 to cause second dielectric layer 18 to 
disintegrate. The disintegration of second dielectric 
layer 18 results in a byproduct Should a titanium 
based compound be employed to fabricate either first 
or second barrier layers, 1 6 or 1 8, this byproduct may 
comprise titanium silicide. 

While the particular invention has been descri- 
bed wlfn reference to iiiustraiive embodiments, this 
description is not meant to be construed in a limiting 
sense. It is understood that although the present in- 
vention has been described in a preferred embodi- 
ment, various modifications of the illustrative em- 
bodiments, as well as additional embodiments of the 
invention, will be apparent to persons skilled in the art 
upon reference to this description without departing 
from the spirit of the invention, as recited in the claims 
appended hereto. Thus, upon understanding the 
present invention, one of ordinary skill in the art could 
employ the present invention in a variety of applica- 
tions requiring antifuse technology. These applica- 
tions include but are not limited to programmable de- 
vices such as programmable read only memories, 
programmable array logic units, and field program- 
mable gate arrays, programmable controllers, as well 
as other programmable circuits. It is therefore con- 
templated that the appended claims will cover any 
such modifications or embodiments as fall within the 
true scope of the invention. 

All of the U.S. Patents cited herein are hereby in- 
corporated by reference as if set forth in their entirety. 

Claims 

1. Amethod of fabricating a semiconductor wafer, 
comprising the steps of: 

forming a patterned antifuse layer having a 
structural configuration superjacent a first conduc- 
tive layer, said first conductive layer being superja- 
cent a semiconductor substrate; 

patterning said first conductive layer; 

forming a patterned first dielectric layer super- 
jacent said patterned antifuse layer and said pat- 
terned first conductive layer, said patterned first di- 
electric layer having a first and second via, such that 
a portion of said patterned antifuse layer is exposed 
through said first via, and a portion of patterned said 



first conductive layer is exposed through said second 
via, thereby forming a resultant structure; and 

forming a second conductive layer superjacent 
said resultant structure, thereby providing electrical 
5 contacts between said second conductive layer and 
said patterned antifuse layer and between said sec- 
ond conductive layer and said first conductive layer. 

2. The method of claim 1 , further comprising the 
step of: 

10 forming a second dielectric layer subjacent 

said patterned first conductive layer and superjacent 
said semiconductor substrate. 

3. The method of claim 1 or 2 wherein said anti- 
fuse layer is patterned by the steps of: 

15 forming a patterned layer of photoresist super- 

jacent said antifuse layer, thereby leaving a portion of 
said antifuse exposed; 

etching said portion of said antifuse layer; and 
removing said photoresist from said antifuse 

20 layer. 

4. Amethod of fabricating a semiconductor wafer, 
comprising the steps of: 

forming a first dielectric layer superjacent a 
semiconductor substrate; 
25 forming a first conductive layer superjacent 

said first dielectric layer 

forming a patterned antifuse layer having a 
structural configuration superjacent said first con- 
ductive layer; 

30 patterning said first conductive layer while 

maintaining the structural configuration of said pat- 
terned antifuse layer, such that a portion of said first 
dielectric layer is exposed; 

forming a patterned second dielectric layer su- 

35 perjacent said patterned antifuse layer, said first con- 
ductive layer, and said first dielectric layer, such that 
a portion of said patterned antifuse layer is exposed 
through a first via, and a portion of said first conduc- 
tive layer is exposed through a second via, thereby 

40 forming a resultant structure; and 

forming a second conductive layer superjacent 
said resultant structure, thereby providing electrical 
contacts between said second conductive layer and 
said patterned antifuse layer and between said sec- 

45 ond conductive layer and said first conductive layer. 

5. The method of claim 4, wherein said forming a 
patterned second dielectric layer comprises the steps 
of. 

forming said first via; and 
so forming said second via adjacent to said first 

via. 

6. The method of claim 4 or 5, wherein said first 
dielectric layer comprises at least one of borophos- 
phosilicate glass fBPSG"), phosphosilicate glass 

55 ("PSG") and silicon dioxide. 

7. The method of any one of claims 4 to 6, wherein 
said first conductive layer comprises at least one of 
aluminum, copper and silicon. 
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8. The method of any one of claims 4 to 7, wherein 
said patterned second dielectric layer comprises at 
least one of silicon dioxide, borophosphosilicate 
glass ("BPSG") and phosphosilicate glass ("PSG"). 

9. The method of any one of claims 4 to 8, wherein 
said second conductive layer comprises at least one 
of aluminum, copper, and silicon. 

10. The method of any one of the preceding 
claims, wherein said patterned antifuse layer com- 
prises: 

a first barrier layersuperjacent said conductive 

layer; 

a third dielectric layer superjacent said first 
barrier layer; and 

a second barrier layer superjacent said third di- 
electric layer. 

11 . The method of claim 10, wherein said first 
barrier layer comprises at least one of TiW and TiN. 

12. The method of claim 10 or 11. wherein said 
third dielectric layer provides a substantially low ca- 
pacitance between said first barrier layer and said 
second barrier layer. 

13. The method of any one of claims 10 to 12, 
wherein said third dielectric layer comprises at least 
one of undoped amorphous silicon, polysilicon, dop- 
ed silicon, and an oxide-nitride-oxide. 

14. The method of any oneof claims 10 to 13, 
wherein said second barrier layer comprises at least 
one of TiW and TiN. 

15. The method of any one of claims 4 to 14, 
wherein said antifuse layer is patterned by the steps 
of: 

forming a patterned layer of photoresist super- 
jacent a portion of said antifuse layer, thereby leaving 
a remaining portion of said antifuse layer exposed; 

etching said remaining portion of said antifuse 
layer; and 

removing said photoresist from said antifuse 

layer. 

16. The method of any preceding claim, wherein 
said forming a first dielectric layer comprises the step 
of pfanarizing said first dielectric layer. 

17. The method of claim 2 or 4 to 16, wherein said 
forming a patterned second dielectric layer compris- 
es the step of planarizing said patterned second di- 
electric layer. 

18. A method of fabricating a semiconductor 
memory having an antifuse, comprising the steps of: 

forming a reflow glass layer superjacent a 
semiconductor substrate, said glass reflow layer 
comprising at least one of borophosphosilicate glass 
("BPSG") and phosphosilicate glass CPSG*'), said re- 
flow glass layer having a thickness substantially in 
th range of 7000A to 9000A; 

forming a first conductive layer having a struc- 
tural integrity superjacent said glass reflow layer, said 
first conductive layer comprises at least one of alumi- 
num, copper and silicon, said first conductive layer 



having a thickness substantially in the range of 5000A 
to 7000A; 

forming an antifuse layer having a structural 
integrity superjacent said first conductive layer, said 
5 antifuse layer comprising: 

a first barrier layer superjacent said first 
conductive layer, said first barrier layer comprising at 
least one of TiW and titanium nitride, said first barrier 
layer having a thickness substantially in the range of 
10 1200Ato2000A; 

a first dielectric layer superjacent said 
first barrier layer, said first dielectric layer having a 
thickness substantially within the range of 800A to 
1600A, said first dielectric layer comprising at least 
15 one of undoped amorphous silicon, polysilicon, dop- 
ed silicon and an oxidenitride-oxide; and 

a second barrier layer superjacent said 
second dielectric layer, said second barrier layer 
comprises at least one of TiW and TiN. said second 
20 barrier layer having a thickness substantially in the 
range of 1200Ato 2000A; 

patterning said antifuse layer; 
patterning said first conductive layer such that 
a portion of said reflow glass layer is exposed; 
25 forming a patterned second dielectric layersu- 

perjacent said antifuse cell, said first conductive lay- 
er, and said reflow glass layer, said patterned second 
dielectric layer comprising at least one of silicon diox- 
ide, borophosphosilicate glass fBPSG") and phos- 
30 phosilicate glass ("PSG"), said patterned second di- 
electric layer having a first and second via, such that 
a portion of said antifuse cell is exposed through said 
first via, and a portion of said first conductive layer is 
exposed through said second via, thereby forming a 
35 resultant structure; and 

forming a second conductive layersuperjacent 
said resultant structure, said second conductive layer 
having a thickness of substantially in the range of 
6000Ato 10500A, said second conductive layer com- 
40 prising at least one of aluminum, copper, and silicon, 
thereby providing electrical contacts between said 
second conductive layer and said antifuse cell and 
between said second conductive layer and said first 
conductive layer. 
45 19. Asemiconductor memory having an antifuse, 

said memory comprising: 

a reflow glass layer superjacent a semicon- 
ductor substrate, said reflow glass layer comprising 
at least one of borophosphosilicate glass ("BPSG*), 
so phosphosilicate glass ("PSG"), and silicon dioxide: 
a first conductive layer superjacent said reflow 
glass layer, said first conductive layer being pat- 
terned, such that a portion of said reflow glass layer 
is exposed comprises at least one of aluminum, cop- 
55 per and silicon; 

a antifuse cell superjacent said first conduc- 
tive layer, said antifuse cell comprising: 

a planar first barrier layer superjacent 
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said patterned first conductive layer, said first barrier 
layer comprising at least one of TiW and TiN; 

a planar first dielectric layer superja- 
cent said first barrier layer, said first dielectric layer 
comprising at least one of undoped amorphous sili- 5 
con, polysilicon, doped silicon, and an oxide-nitride- 
oxide; and 

a planar second barrier layer superja- 
cent said second dielectric layer, said second barrier 
layer comprising at least one of TiW and TiN; 1 o 

a second dielectric layer superjacent said an- 
tifuse cell, said first conductive layer, and said ref low 
glass layer, said second dielectric layer being pat- 
terned such that a first and second via are formed and 
that a portion of said antif use cell is exposed through 15 
said first via, and a portion of said first conductive lay- 
er is exposed through said second via, thereby form- 
ing a resultant structure, said second dielectric layer 



phosilicate glass ("BPSG") and phosphosilicate glass 20 
( tt PSG H ); and 

a second conductive layer superjacent said re- 
sultant structure, said second conductive layer com- 
prising at least one of aluminum, copper, and silicon, 
thereby providing electrical contacts between said 25 
second conductive layer and said antifuse cell and 
between said second conductive layer and said first 
conductive layer, said electrical contact between said 
first and said second conductive layer having a sub- 
stantially low resistivity. 30 
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